We describe an emulsion-coated coverslip autoradiographic technique for large (50 x 50 mm) sections of monkey or human brain. The technique uses adhesive-backed, teflonreinforced aluminum foil as a flexible hinge that allows the coverslip to swing away from the slide so that the emulsion and tissue can be processed independently. We also describe a Plexiglas incubation chamber that allows two slides with coverslips folded away to be processed back-to-back in 5 ml of reagent solution. In general use, the chamber minimizes the volume of solution needed to cover large slide-mounted sections and is ideal for radioligand or immunohistochemical reactions that use expensive reagents. For autoradiography, the chamber greatly facilitates indepndent processing ~~~~ ~~
Introduction
In vitro ligand binding combined with light microscopic autoradiography has been widely used for studies of the regional distribution of neurotransmitter receptors in the central nervous system. In most cases using this technique, slide-mounted brain sections are first incubated in buffer containing an appropriate 3H-labeled ligand and then apposed to 3H-sensitive film for autoradiography (4,lO). This method is convenient, reliable, and produces autoradiographs that can then be used to either examine the distribution of receptor sites or quantify their density. However, it is generally accepted that this method has two limitations. First, it is extremely difficult to precisely correlate patterns of ligand binding with neuroanatomic landmarks in cytoarchitecturally complex brain regions such as the neocortex. The primary reason for this is that the film and tissue section are physically separated during photographic and histological processing (3) and must therefore be accurately realigned for analysis. Second, the silver grains in the 3H-sensitive film emulsions are comparatively large, and the autoradiographs therefore have limited resolution. These two limitations were overcome in the emulsion-coated coverslip autoradiographic method originally described by Roth et al. (8) and later elaborated by Young and Kuhar (14) . In this method, a coverslip coated with nuclear-track emulsion is apposed to a 3H-labeled tissue section and cemented to one end of the supporting microscope slide with a drop of cyanoacrylate glue. After the autoradiographic exposure, the free end of the coverslip is propped up, the emulsion is developed, and the tissue section stained. This method solves the problem of realignment since the autoradiograph and tissue section are never physically separated during processing, and also provides better resolution since the silver grains in nuclear-track emulsions are comparatively small.
However, this emulsion-coated coverslip technique also suffers from some serious shortcomings. First, it requires the glass coverslip to remain bent throughout processing to allow access of the photographic chemicals to the emulsion and histological reagents to the tissue section ( Figure 1A) (3). In practice, the coverslips often break during these procedures (3). Second, because even very thin (No. 0) coverslips have limited flexibility, the coverslip and slide remain closely apposed in the region where the two are cemented together. During processing, autoradiographic and histological reagents are often trapped in this region, with the result that the emulsion is unevenly or incompletely developed there or the tissue is unevenly or incompletely stained. This is an especial problem with large sections of monkey or human brain, which cover almost the entire surface of a 50 x 75-mm microscope slide. Finally, the unavoidable immersion of the unfixed or lightly fixed tissue sections in photographic chemicals during development of the emulsion disrupts tissue integrity enough that subsequent histological processing gives less than optimal results even with Nissl stains, and other histochemical or immunocytochemical methods may be impossible.
We describe here two innovations which virtually eliminate these problems. One is the use of adhesive-coated, teflon-reinforced aluminum foil instead of cyanoacrylate glue to anchor the emulsioncoated coverslip to the microscope slide. The other is a Plexiglas incubation chamber that for emulsion-coated coverslip autoradiography facilitates independent processing of the coverslip and the tissue section. We demonstrate the utility of these innovations by examining the distribution of muscarinic cholinergic and serotonin (5-HT) 1A receptors in sections of rhesus monkey brain and human temporal lobe. In addition, we show that our foil-hinge emulsion-coated coverslip method can be used to examine the relationship between Alzheimer's neuropathology and neurotransmitter receptors in the same tissue section. A preliminary description of this technique has appeared previously (5). 
Cyanoacrylate Glue Method

Materials and Methods
Tissue Preparation. Tissue for this study was obtained from five rhesus monkeys (M"z mulattc) and post mortem from one Alzheimer's patient. The monkeys were tranquilized by IM injection of ketamine hydrochloride (10 mg/kg), deeply anesthetized with sodium pentobarbital, and then sacrificed by exsanguination during transcardial perfusion of cold Krebs (2) buffer (pH 7.4). Each brain was blocked in situ in the coronal stereotactic plane into a large main block (35 mm AP dimension and approximately 50 x 50 mm in area) and two smaller blocks (frontal and occipital poles). The tissue blocks were covered with pulverized dry ice for 2 min to firmly set their shape and initiate freezing, and were then immersed in isopenfane (-75'C) for 1 hr (7). The human brain was obtained 4 hr post mortem. One temporal lobe was removed and blocked into coronal slabs (approximately 30 mm AP dimension) which were frozen for 1 hr by direct immersion in isopentane (-75'C) . After freezing, all brain blocks were sealed in plastic jars and stored at -8O'C. Each block was then cut into serial 15-pm thick coronal sections at -18'C in a Hacker-Brights cryostat modified to accommodate large blocks of tissue (Hacker Instruments; Fairfield, NJ). The sections were thaw-mounted on chilled (-20.C) microscope slides (50 x 75-mm frosted slides) (Brain Research Labs; Agawam, MA) previously coated with 3 % (wlv) porcine skin gelatin and 0.3 % (wlv) chromium potassium sulfate. The sections were allowed to air-dry and were then stored desiccated at -20'C. Muscarinic M1 receptors were labeled by incubating sections for 1 hr in Krebs buffer (low ions, pH 7.4, 22'C) containing ('HI-pirenzepine (FZ; 10 nM) (13). Muscarinic M2 receptors were labeled in other sections by first immersing the tissue sections for 20 min in 10 mM HEPES-Trs buffer (plus 10 mM MgC12; pH 7.5, 22'C) and then incubating in the same buffer with ['HI-oxotremorine M (OXO-M; 1 nM). Unlabeled PZ (50 nM) was included in the buffer to block ['HI-OXO-M binding to M1 sites (11). For both MI and M2 receptor assays, nonspecific binding was defined in an adjacent series of sections by including atropine sulfate (1 pM) in the incubation buffer. The 5-HTla receptors were labeled by incubating sections for 60 min in Tris-HC1 buffer (pH 7.6) containing CaCl2 (4 mM), ascorbic acid (0.01%), and 2 nM [3H]-8-OH-DPAT (12). The sections were then washed twice for 2 min in buffer (0-4'C), then rinsed in distilled, deionized H20 (dH2O; 30 sec, 0-4°C) and rapidly dried. Figure 1. (A) The arrangement of the emulsion-coated coverslip and slide during processing in the autoradiographic method described by Young and Kuhar (14) . A thin teflon spacer is used as a wedge to pry the coverslip away from the slide. This forces the thin glass coverslip to bend but often does not create sufficient separation between the coverslip and slide to allow even penetration of photographic and histochemical reagents. (8) The arrangement of the microscope slide, emulsioncoated coverslip, and adhesive-backed foil-hinge when assembled for the foil-hinge method. (81) It is critical to ensure that the foil is firmly seated in the groove formed at the junction of the coverslip and microscope slide (asterisk). The figure shows a small separation between the adhesive-backed foil and other parts of the assembly for ease of illustration only. In the actual assembly the foil is tightly affixed to the coverslip and slide. (82) Appearance of the assembly when open for photographic and histochemical processing.
Autoradiography. All autoradiographic procedures were performed in a darkroom under illumination of a Thomas Duplex Super Sodium Safelight (Thomas Manufacturing; Charlottesville, VA) with red (Thomas FOD filter, orthochromatic illumination) and yellow (Thomas FBD Filter, monochromatic illumination) filters installed and the vanes closed. After allowing for dark adaptation (15 min), these safelight conditions provided sufficient illumination for dipping the coverslips and constructing the autoradiographic assemblies at a working distance of 1.5 m from the safelight. Emulsioncoated coverslips (73 x 46 mm, #1 thickness) (Surgipath; Grayslake, IL) were prepared using nudear-track emulsion (Kodak NTB-2) diluted 1:1 with dH20 (6). The emulsion was applied by slowly dipping the coverslips into liquefied emulsion (40-42°C) and coated an area of the coverslip large enough to completely cover a section of monkey brain or human temporal lobe (i.e., 63 x 46 mm), leaving a wide strip of uncoated glass. The coverslips were then stored vertically in a humidified darkroom (40-45% relative humidity) and allowed to dry overnight, after which they were loaded into light-tight boxes with desiccant and stored at room temperature (1-3 days) until used.
Half of the sections from each receptor assay were apposed to emulsioncoated Coverslips by the technique described by Roth et al. (8) and Young and Kuhar (14) . For these sections, the coverslips were affiied to the microscope slides with a drop of cyanoacrylate adhesive (e.g., Super Glue; Loctite, Cleveland, OH) (see Figure IA) . The other sections from each assay were apposed to emulsion-coated coverslips by our foil-hinge method. For these sections, the emulsion-coated coverslips were affixed with a strip of adhesive-coated, teflon-reinforced 0.3 mil aluminum foil (Cole Parmer, Chicago, E, "Protective Overlay," Cat. #6804-30). This foil is coated on one side with a pressure-sensitive adhesive and on the other with a thin layer of teflon. The bulk roll of foil was cut into rectangular strips (approximately 20 x 40 mm). Each strip was carefully positioned to form a hinge at one end of the microscope slide ( Figure 1B ). To accomplish this, the foil was firmly affixed to the underside, end, and to the first 3-5 mm of the microscope slide. The emulsion-coated coverslip was then placed over the tissue section and the free end (approximately 7 x 40 mm) ofthe foil strip was firmly pressed onto the emulsion-free region of the coverslip. To prevent loss of alignment between the coverslip and microscope slide during subsequent processing steps, it was essential to press the foil flat against the microscope slide and coverslip at all points of attachment, especially at the seam formed by the junction of the coverslip and the slide (asterisk in Figure 1B ). To attain this tight seal, we firmly pressed the foil onto the slide and coverslip with the nail of the index finger or thumb, making sure to rub out all air pockets. Then we ran the tip of a fingernail along the seam between the coverslip and slide.
The emulsion-coated coverslip/microscope slide assemblies generated using the two coverslip methods were clamped shut with a binder clip, sealed in a light-tight box with desiccant, and allowed to expose in the dark at 4'C for 4-14 weeks. At the end of the exposure the coverslips were developed and the tissue sections were stained. For the sections processed with coverslips attached by cyanoacrylate glue, the free end of the coverslip was pried away from the microscope slide and propped up with a OS-" thick strip of Teflon ( Figure IA) . The entire assembly was then immersed sequentially in developer (Kodak D-19, 4 min. 2O' C). distilled water, and Kodak Rapid-fix (without hardener). After a 30-min wash in running water, the tissue sections were stained for Nissl substance by dipping the entire assembly in thionin for 10 min. The stain was then differentiated, the tissue dehydrated by dipping the assembly in a graded series of ethanol, and the coverslips were permanently secured to the slides with Permount (Fisher Scientific; Pittsburgh, PA). developed in D-19, rinsed in water, and fixed in Kodak Rapid-fix. The tissue sections were then either stained with thionin or apposed to emulsioncoated coverslips for further autoradiographic processing.
adhesive-backed foil, the unattached end of the emulsion-coated coverslip was carefully lifted away from the slide ( Figure 2C ). The microscope slide was then supported while only the emulsion-coated coverslip was immersed sequentially in D-19, distilled water, and Rapid-fix, and then rinsed in dH2O. The emulsion-coated coverslip was allowed to air-dry and then was carefully supported while the tissue section was dipped in thionin ( Figure  2E ). The tissue section was then immersed in ethanol and xylene, and the dry coverslip was lowered back into place and permanently affiied with Permount ( Figure 2E ). After the coverslips were affiied, they were allowed sion was scraped from the top of the coverslip with a sharp razor blade. Thioflavin S Staining. Some of the sections from the Alzheimer brain were first processed by the foil-hinge technique to visualize ~-H T~A receptors and then stained with thioflavin S to visualize amyloid plaques and neurofibrillary tangles. To accomplish this, the emulsion-coated coverslip was developed as described above. Then the tissue sections were defatted by immersion for 5 min in chloroform:ethanol(2:1), hydrated, and stained by immersion for 5 min in a solution of 0.1% thioflavin S in dHzO. The stain was differentiated in 50% ethanol, the sections were dehydrated in ethanol and xylene, and the emulsion-coated coverslips were lowered and cemented in place with Permount. dry for at least days the Permount set, and then the It is important to point out that the foil-hinge was never immersed in any reagent, and so there was no chance that the pressure-sensitive adhesive would be disturbed by exposure to any solvent. Moreover, it was possible to develop and fix the emulsion-coated coverslip without immersing the tissue section or foil-hinge in photographic chemicals, and to stain the tissue section without immersing either the emulsion-coated coverslip or the foil-hinge in stain or related solvents. The other half of the sections from each binding assay were loaded into X-ray cassettes and apposed to 3H-sensitive film (H~perfilm-[~H]) (Amersham; Arlington Heights, IL) for autoradiography. Safelight conditions used for handling the 3H-sensitive film were the same as for the nuclear track emulsion. After exposure for 3-12 weeks at 22°C the film was removed, Analysis. Autoradiographs generated by the two emulsion-coated coverslip methods were examined with conventional light microscopic methods. The distribution of silver grains in the autoradiograph was directly compared to cytoarchitectural patterns in the underlying stained tissue section by changing the depth of' focus and the illumination from darkfield to brightfield, respectively. Since there was no external reference in every section that we could use to determine the accuracy of alignment between the autoradiograph and tissue section, we used the edges of the section, architectonic and laminar boundaries, and the borders of the ventricles to determine whether any movement of the coverslip relative to the tissue section had occurred. In every case we carefully examined the emulsion and tissue section to assess the evenness of the photographic and histological process-ing. The distribution of thioflavin S-stained neuritic plaques and neurofibrillary tangles was examined by standard fluorescence microscopy.
Tests of the Foil-hinge. We ran several tests to determine the strength of the seal between the adhesive-backed foil and the microscope slide. We tested different types of microscope slides (frosted vs not frosted, 25 x 75 vs 50 x 75 mm, subbed vs not subbed) from several commercial manufacturers (Fisher Scientific, Clay Adams, Brain Research Labs, VWR). We also tested the stability of the seal between the pressure-sensitive foil, the coverslip, and the microscope slide after immersion in the various reagents used in photographic and histological processing. For each test we attached a coverslip to a microscope slide by the procedure described above. We then made a score mark across the end of the coverslip and microscope slide and used this mark to assess the alignment between the coverslip and slide after each experimental manipulation. Some of the assemblies were placed in a box and stored for approximately 1 week at either -80, -20.4, or 22'C. They were then warmed to room temperature and the stability of the foilhinge and alignment between the slide and coverslip was assessed. To accomplish this, the foil-hinge was opened and closed a few times and the correspondence between the score marks was noted. Each slide was then processed through the standard photographic and histological procedures as described above. However, in some cases the entire assembly was completely immersed for several minutes in solution to assess the sensitivity of the adhesive-backed foil to potential solvents. After each stage of the development process, the stability of the hinge and the alignment were rechecked. The coverslips were then permanently affixed with Permount, and a final check of alignment was made by noting the correspondence of the score marks. Incubation Chamber. The incubation chamber ( Figure 3 ) was designed to allow complete immersion of slide-mounted tissue sections or emulsioncoated coverslips in a minimum volume of reagent. The chamber was constructed from plexiglas (F'olyfab Wakefield, MA) and designed to hold eight large microscope slides (50 x 75 x 1 mm) in pairs of two. The dimensions of each well measure 51 x 65 x 4 mm for a total volume of 13.6 cm3.
In general use, each well of the chamber was filled with 5-6 ml of reagent solution and a pair of slides was immersed back to back in each. This volume of solution completely covered a coronal section of rhesus monkey brain and was sufficient to allow even mixing and diffusion of reagents in the histochemical, immunocytochemical, and radioligand binding assays that we use routinely in our laboratory.
Results
FoiZ-hinge us Cyanoacrylate Glue
Our tests of two emulsion-coated coverslip methods revealed that high-quality results could be obtained with either the foil-hinge or the cyanoacrylate glue technique. However, there was a far greater rate of success with the foil-hinge technique, and overall these autoradiographs were superior in evenness of photographic development and histochemical staining. The primary difficulty with the cyanoacrylate glue technique was that over 30% of the coverslips were damaged while they were propped open for development or staining. The extent of the damage ranged from moderate (a crack or chip in the glass) to severe (breakage or cracking of half or more of the coverslip). The most bothersome aspect of this was that breakage of the coverslip was totally unpredictable and independent of how carefully the assemblies were handled during processing. A second difficulty with the glue technique was that in another 30% of the cases either the emulsion was incompletely developed, the tissue was incompletely stained, or reagents were trapped between the coverslip and section. Damage ranged from moderate (loss of data from less than one fourth of the section) to severe (loss of data from more than one half of the section). When this problem OCcurred, the damage was always localized to the region where the slide and coverslip were cemented together. A third problem with the glue method was that approximately 10% of the coverslips shifted during processing. This shift most often occurred during the period when the assemblies were immersed in xylene. Less than 10% of the coverslips were damaged after processing with the foil-hinge technique. In these few instances the damage was slight and consisted of a crack or a small chip in the corner of the coverslip. Typically, this resulted from part of the emulsioncoated coverslip sucking to the microscope slide. In the other cases the damage was loss of alignment between the coverslip and section. This typically resulted from carelessness during initial assembly of the foil-hinge, i.e., the foil was not tightly affixed. There was no loss of data from incomplete development of the emulsion or incomplete staining of the tissue, and there was never loss of alignment due to weakening of the foil-hinge, since it was never immersed in any solvent.
RHODES, MEINERS,
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Comparison with Film
Autoradiographs and tissue sections prepared with emulsion-coated 1425 coverslips by the foil-hinge technique were equivalent to those prepared with film in clarity and evenness of the autoradiograph. The photographs on the left side of Figure 4 show autoradiographs prepared by the foil-hinge emulsion-coated coverslip method. The photographs in the center column show the Nissl-stained sections underlying the emulsion-coated coverslips, and the photographs on autoradiographs (6, D) . The density of grains, and therefore of 5-HTln receptors, is reduced over neuritic plaques. Bars: A = 100 pm; B = 50 Mm. the right side of Figure 4 show autoradiographs prepared with 3Hsensitive film. The film and emulsion autoradiographs provided an equivalent image of the distribution of [3H]-ligand-binding sites. Although the film autoradiographs have higher contrast, laminar diferences in binding are more easily discemed in the emulsioncoated coverslip images even at this low magnification. The two major advantages of the coverslip autoradiographs were that they remained perfectly aligned with the underlying tissue section and they had higher resolution because the silver grains in the emulsion were comparatively small. These advantages are clearly illustrated in Figure 5 , which shows high-magnification photomicrographs of emulsion autoradiographs and the underlying Nissl-stained tissue sections. With the emulsion-coated coverslip method, subtle laminar and sublaminar differences in the density of autoradiographic grains can be correlated directly with cytoarchitectonic laminae.
Correlation of Receptors ana' Neuropathology
An example of the benefits of the foil-hinge autoradiographic method and incubation chamber was that they allowed determination at high resolution of the relationship between neurotransmitter receptor density, neuritic plaques, and neurofibrillary tangles. By alternating the depth of focus and type of illumination from darwield to fluorescence, respectively, the association of receptor sites with plaques and tangles was determined directly. In most cases there was a reduction in the density of silver grains in the emulsion over neuritic plaques ( Figure 6 ). An initial qualitative estimate suggested that, on average, the density of grains over plaques was 50% lower than over the immediately adjacent cortex and that there was no appreciable change in the density of grains over neurofibrillary tangles.
Tests of the &if-hinge
Several tests were conducted to assess the strength and stability of the adhesive-backed foil-hinge. These tests revealed that three factors were critical to the stability of the foil-hinge: the type of microscope slide used, the temperature during autoradiographic exposure, and immersion of the hinge in photographic developer or histological solvents.
Non-frosted slides provided a better surface for attachment of the adhesive-backed foil than finely-frosted slides (e.g., Brain Research Labs, 50 x 75-mm frosted slides), but both of these gave far better results than coarsely-frosted slides (e.g., VWR or Brain Research Labs 25 x 75-mm slides). The problem with coarselyfrosted slides was apparent even when the hinge was kept dry but was most severe when the foil-hinge was immersed in photographic developer, fixer, or xylene. In almost half of the slides tested, immersion in one of these reagents weakened the adhesive backing of the foil, allowing the coverslip to slip out of alignment. In general, slides subbed with chromalum-gelatin gave better results than nonsubbed slides, irrespective of the type of frosting.
The temperature for exposure was a second factor that affected the stability of the foil-hinge. Higher temperature (0-22°C) gave better results than lower temperatures (-2O' C). Exposure at very low temperatures (-80°C) gave very poor results: the foil frequently popped off the coverslip and slide. Presumably this was caused by either the differential contraction of the glass and aluminum foil or structural changes in the adhesive at low temperatures.
Immersion in solution had little effect on the stability of the foil-hinge. However, as noted above, when coarsely-frosted slides were used the adhesive backing of the foil-hinge weakened on immersion in developer, Rapid-fix, or xylene.
Discussion
This report describes an emulsion-coated coverslip method for autoradiographic processing of large tissue sections. The principal innovation is the use of teflon and adhesive-backed aluminum foil as a flexible hinge to couple the emulsion-coated coverslip to the microscope slide. The other innovation is a Plexiglas incubation chamber that for emulsion-coated coverslip autoradiography facilitates independent processing of the emulsion and tissue section.
In general, tests of the stability of the foil-hinge indicated that the hinge securely maintained the alignment between the coverslip and microscope slide under circumstances one would expect to encounter in emulsion-coated coverslip autoradiography. However, the test results also suggested that two situations should be avoided. First, the technique is not compatible with coarsely-frosted microscope slides. Coarse glass provided a poor surface for attachment of the adhesive-backed foil, and the gaps between the foil and the slide could potentially allow solvents to attack and weaken the adhesive. Second, the data suggest that the foil-hinge was not stable at very low temperatures (-8O"C), as it frequently detached from the slide and coverslip, so that the assemblies simply fell apart. In light of these results, we recommend using non-frosted or finelyfrosted, gelatin-subbed slides and temperatures between -25'C and + 2 5 "C for autoradiographic exposure.
The results also suggest that the foil-hinge technique is superior to the cyanoacrylate glue technique for emulsion-coated coverslip autoradiography. Although the quality of the autoradiographs generated by the two techniques was essentially similar, a far greater success rate was obtained by the foil-hinge technique. Because of the flexibility afforded by the foil-hinge, the problem of coverslip breakage was almost totally eliminated.
A major advantage of the foil-hinge technique is that it allows the emulsion-coated coverslip and tissue section to be processed independently while rigidly maintaining their alignment. The benefits of independent processing and secure alignment have been discussed in detail by Roth et al. (8) . Independent processing offers two advantages: it protects the (usually) unfiied tissue sections from damage caused by immersion in photographic chemicals and it protects the photographic emulsion from potentially damaging effects of histological and histochemical reaction media. Photographic processing subjects the tissue to large pH shifts in poorly buffered solutions and can cause damage to tissue by osmotic effects. Immersion of unfixed sections in solution can also allow soluble tissue components to diffuse within the section. Either of these factors can degrade the quality of the tissue enough that subsequent histological and/or histochemical procedures give poor results and can lead to erroneous conclusions about the cellular localization of a target compound. Similarly, immersion of a photographic emulsion in histochemical reagents could extract silver grains from the emulsion or cause the emulsion to detach from the coverslip. Roth et al. (8) developed the original emulsion-coated coverslip method with precisely these considerations in mind. Using the cyanoacrylate glue technique, they successfully combined in vivo [3H]-thymidine labeling and in vitro fluorometric detection of catecholamines in the same section. However, to achieve this it was necessary to use extremely thin glass coverslips (No. 0) that were bent and propped wide open to separate the coverslip and tissue section for independent processing [see Figure 1 of Roth et al. (8)) Young and Kuhar (14) adapted the emulsion-coated coverslip technique to studies of neurotransmitter receptors in the CNS. However, these investigators omitted the step that required separate processing of the tissue and coverslip. Our experience suggests that the coverslips frequently break under the conditions described by Roth et al. (8) . Kuhar (3) has recommended the use of plastic COVerslips as a possible solution to the problem of coverslip breakage. Although plastic coverslips might indeed eliminate breakage, one is still faced with three serious problems: (a) the uneven reactions in the limited space where the coverslip and slide are cemented together; (b) the tendency of the cyanoacrylate glue to weaken after immersion in photographic chemicals and xylene; and (c) the adverse effects on the tissue and emulsion of immersion in all solutions during processing. The foil-hinge emulsion-coated coverslip technique described here offers two advantages over autoradiography with [ 3H]-sensitive film. First, the emulsion-coated coverslip method eliminates the problem of alignment between autoradiograph and tissue section, since the autoradiograph is never completely separated from the tissue section during processing. Second, the emulsion-coated coverslip method gives better resolution since the silver grains in the nuclear-track emulsion are comparatively small and, as a result, the autoradiographs can be analyzed at a greater useful magnification. These technical advantages allow for direct correlation between the distribution of [ 3H]-ligand binding sites and tissue cytoarchitecture and, in addition, allow direct correlation between receptor density and age-related neuropathology in the same tissue section. However, quantitative analysis of receptor density with emulsion coated coverslips is a problem because of the difficulty of obtaining a uniform and reproducible thickness of emulsion by conventional dipping procedures. Unless a uniform emulsion coating of greater than 5 pm thickness can be obtained, it would be necessary to calibrate every coverslip with radioactive standards to obtain accurate quantitative data, which is neither practical nor cost effective. In contrast, commercially prepared films have a uniform emulsion thickness and an entire sheet of film can be calibrated with a single radioactive standard (1,lo) . In light of these considerations, our general approach to receptor localization studies is to first produce autoradiographs for quantitative analysis using commercially prepared film and then to appose the same sections to emulsion-coated coverslips to obtain high-resolution autoradiographic localization which can be correlated with microscopic features such as cytoarchitectonic boundaries or neuritic plaques and neurofibrillary tan-gles. This combined approach offers the advantage that quantitative data can be obtained for an entire series and regions of particular interest can then be chosen for further processing using the highresolution but labor-intensive emulsion-coated coverslip autoradiographic method.
